Abstract. As in most European countries, traffic safety has become top priority in the National Safety Plan in Belgium. The first phase in every safety analysis concerns the identification of the hazardous locations. In this respect, a local indicator of spatial association (Moran's I) is improved and applied to determine hot spots locations on highways in Limburg, a province in Belgium. However, the analysis is complicated by the fact that accident data have a very specific nature: they form a Poisson random process rather than a Gaussian random process and they are prone to sparseness. Therefore, the well-established indicator needs some adaptations and simulations are required to determine the underlying distribution of Moran's I. This paper emphasizes the importance of using a correct distribution and indicates what could go wrong otherwise e.g. at policy level.
Introduction
In the last years, accident figures have become a 'hot' topic in the media, for policy makers, for academics and for the broad audience. In comparison to most other European countries, Belgium performs below par concerning traffic safety. The risk of having a fatal accident (per vehicle kilometers driven) is 33% higher in Belgium when compared to the European average [3] . Therefore, it seems more than natural that traffic safety takes a top priority in the National Safety Plan. Moreover, the States General of traffic safety set the amibitious goal to reduce the number of fatal accidents per year by 2015 up to 500 [14] .
An important topic of interest in safety analysis is investigating the location of and the reason for the dangerous sites, referred to as hot spot analysis. Hot spot analysis in traffic safety can in general be split up into four phases. Firstly, the hazardous locations (hot spots) need to be identified. Next, the locations will be rank ordered. If required, the severity of the accident can be accounted for (e.g. [6] , [7] , [25] and [31] ). Consequently, one tries to find an explanation why some locations are hot spots and others not (i.e. profiling of hot spots).
Several techniques can be applied for this purpose. Examples are the analysis of manoeuvre diagrams, conflict observation studies and methods based on information from the traffic accident records [28] , [12] , [11] , [15] , [16] . Finally, a selection needs to be made about the sites to treat [26] . This often proves to be a policy decision, and the choice can depend on many factors: e.g. the financial supplies, whether or not it is preferred to look at a group of locations or at every site separately, on a cost-benefit analysis [4], [18] . In this paper, the focus lies on the first of the four phases, i.e. on the identification of hot spots.
Hot spot safety work can be described as the task to enhance traffic safety by adapting the geometrical characteristics and the environmental features of problematic locations in the existing road network. More in specific, this task entails localizing and treating intersections and road segments with an unusual high number of accidents, the so-called hot spots. To reduce the number of accidents, one needs to know where concentrations of accidents occur. As a consequence, the geographical aspect is of major importance to describe and tackle the problem of traffic accidents in order to indicate the most critical hazardous locations in a scientifically sound and practical, workable way. Although, one acknowledges the importance of the geographical aspect, very often statistical -non-spatialregression models are used to model the number of accidents with respect to some explanatory variables, hereby ignoring the existing geographical relationship between the different locations In this paper, the geographical aspect is directly taken into account by applying a local indicator of spatial association to identify hazardous locations on highways and by the consideration of distances along the road network. Because of the nature of traffic accidents, the normal use of the indicator has serious weaknesses and some adaptations were necessary to serve the purpose. This will be explained in Sect. 2. The application on highways in a province of Belgium is the content of Sect. 3, while Sect. 4 ends with conclusions and some ideas for future research.
Methods
Recently, in traffic safety literature, there is a tendency to use spatial data analysis techniques next to statistical (Poisson) regression models [13] , [10] to determine locations with a high number of accidents. This enables to account for the spatial character of a location. In this paper, a spatial autocorrelation index is used. The application of spatial autocorrelation indexes allows to search for relationships between locations that are close to another in space within a study area and moreover they are similar or opposite to each other regarding a certain variable under study.
One distinguishes between global and local spatial autocorrelation. The global measure investigates globally if locations that belong to the study area are
